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(54) ILLUMINATION OPTICAL APPARATUS AND PROJECTION: ALIGNER 

(S7)Abstraci: /^i* < 

PROBLEM TO BE SOLVED: To enhance both the uniformity of / K f V*"" 

the illuminance at the surface on which light is applied, and the \ | / 

uniformity of the number of the illuminating apertures, \ | / 

SOLUTION; This Illuminating optical apparatus, having a fly-eye ••••••••• 5 

lens 5 forming a secondary light source which uses luminous flux ^Brs-***"* « 

from a light source 1 and a condenser optical system 8 which p|i'^- - - y 

illuminates a surface to be illuminated (a reticle 9 or a wafer 1 1 ) j \ 

by the use of the luminous flux from the secondary light source. ? ^iy XX * 

The condenser optical system 6 Is constituted so that the |\|/| 

numbers of the apertures observed from the respective point on ""I* 

the surface to be Illuminated become substantially equal. At the ^j^^^w^ 

same time, an ND filter 51 for equalizing the iliuminace on the f T]t 

surface to be illuminated is provided. | j j 
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^xmmmzmw^&K^&bz^&mm^m 

WX'fo -o T . flr£»Sftfffi±<*>#jft&» <q £fc MlB 2 «Ofe 
«<OBBPS^««C^L < J: 3 tt S fcftfc. If 

s 2 aaeswas^s t , mrta 2 tf^ss^^is 

So 

[ n&s 3 ] wsBwratH±w*ja&» 6 n^mie 2 at 

§■ a m a x „ jft/h^DSS: <7 m i n b L?t 1 1= , 
<?ma x/<?m i n< 1 . 03 

>flri*fr*»Ji^4J:-3, mriB3£?^a£flifiW-& £ b 

am b -rimxm 2 mmcommyt^mm. 

yx^^ii. -jvatav >xvfo x » menaft 
ffc^BHi, Miiy ? J t 4 \s>xcr>AMMx\ mm 

i t ^^ht-^n*ii2iaa«tfS0^^«, 

W»J«*ai:1iffitBI8Wiii t «IH^Me»+<?5l9ieiBH» 
1 jatSEftrtjfe&^SKWfc^Pff i: =3rSfflDJffciai 
ZtlX i t t -r 4 m*« 2 iBKO^ft^ 
M. 

zmmb -r&m&R 5 KSBtinm&i&msi. 

I If *3B 7 ] flu lEiHflS%— ft^Sli . A*fSSfc 
«fc 0 »i*a*»5r4*¥:7 < ;i^-T'& t . ffiattBg 
WffliSSCllS *r£ V>4 i i: %mkb i~ 2 IB 

litems ] mi&X&y * /l^-ii. %Mtfrt>mti& 

iz^tix mmmfimM-f 4 *#e*w lx ^ 4 <r b * 

r-n^yx^ H(riB2<^?®j&^c7)^m&ffl 

[ it ?m i o ] ^A^yxmmn&fiismz f . ^s- 



I l-h/(F- sine) | < 1/100 

[it^Ji 1 1 ] %Mfrt><7>%m*m^r 2&%m*m 

$tf-h?7 4T4\syXb. ffflB2^3Kji* 1 ^<50*m^ 

mmx-h^x, m& i yAT4vyx*mm-hmi.<n 
whv yxmmvmfrm^m^z x^xmrn^n^zb 

imsm 1 2 ] mL>bv yxmrn^Mmmz f . # 

AI^fthT'AW LXm&^tihftmmiEzKMb Zc-tft 
m:6b-thb%, 

l-h/(F- sine) I < 1/100 

iffiasMStis±^^^^i.^iJiB 2 ^ii^ranf*^ 

t < i d HfrlB^#a^«Jjg^£ b ft 
Cc , MiBSBSJtWi: 3K^Wfcftf*^B<7)5g#fcMfBSt^ 

zmt , «iBffflB»«^HSie**fcyB tr h«ib^x y 

2 ^TtMffM^a fc . HtTffB 2 JJC3KB»jett*IWIR 
•TS*2"5 k , 1olB2<J:^*^<7)3^^ffl^-C«tffBStH 
*!BB#t*3e^#Sfc. lulBM^ffl^^aS^S^a 

jg^^^tcjEtTfJlB^xy .y htcj; vmm 

g, 

2 »aiaBBj«#a t area 2 jjoiaB*»6 ^mc** 
^-^;Hc#^4^^at^fi^4BSH^^ ts tnr 

ia^°^ - y s ^x; sa± t= sfH- 4 b ^*-r 

±^#^3&^M^frlB 2 iJOSBiOMPjftA^WWfc:* t 

=t 3 BiriB*¥¥a*«^f-4 tftt, msttgsat 
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flSr ffmax, fi/hOgS: ami nbL£lb%, 
(Jraax/c(mi n<l. 03 

^s^fr^tsio, mmt^^mm-hzb 
[ mtm 17] mib 2 <!Kftw,Bm^mz , siw>«/h 

hzb *mib^z,nim 1 5 tati^s^K^a. 
[ it im 1 8 ] miESHae%— K3m± . it^xmn iz 

mm?) 1 ^zmm-timmwm^^t^^mpMzEi 
wztxTvi&zb itmm b-tt mem 1 5 1 motstmt 

it** -6 fc-ahX ifaPP^tWlirt S #tt £ * L T ^ S i 

b zwmb-fumm 1 siBtt^*M^a« 

izx *)W&mm%&m^y <n?-xfo->x, mim 
mmsmssm^tix^h z t *mmb-t&m$.m 1 

\ma&2 1 ] mum^y tmt^mti 

Mfc^-g>ff:£ift2 0|QttOfif$lE3G3@E. 

js-r&^-f r-f u>xbwm2<ki6mfyhcoym$:u 

- y * *7?~> mtx-vm* * tkmx&m ttirt 
h$kBmmm.tz$5x-\x , may ^^r^uyx^mm 
-t&mmcom^ yxmrn^mmuyx^x^xmrn. 
ziiz, z b wmb^&mmytmw* 
i mutm 2 3 ] v y xmm^mmm^ f . # 

V yXmm<0?mtz¥ft%:XM<7)m:AMfKZ h , tkk 

asm h xxmLxmm § fx s settwtM t sr-rft it* 

I 1 — h/ ( F • sine) I < 1/100 

i t ^^fistf: -f sit 2 2iaa<7) 

f B; ^ - y £■ ^ > tg±«£f/r * t £ 

-thwk^n^v yxmmtfmmx&m^iz x -?xffi& 

s#u z b zmmb-r&nBmmkW.* 

i m^m 2 5 ] &m^yxmmm*mmt f . 



uyx^mcrmmtz^7%xmcom±AMw;£h. mx 
MmhX'TJttLxmftzti&imiimwfcmb 

m£eb^-&b%, 

I l-h/(F- sine) I < 1/100 

m z b zmnb-r hwm. 2 Atmoo 

V*91\,h msd ] y^-^S.\ l HzmmVX^^^?>^. 
ml 2 2 JJC3t*^)H!PRse^mwC4p L < h X ~j luIB* 

zmeMmizmmmMm^mwmmnM&ijfavm 

js-t s 2 aaiawBjjE^afcmie 2 ^ji^tt^MRs-r 

> Nis±fcaiH- s mm^m b.miv^tjvb ww? 
^^imHzmmLxm^^^m^^b^t. m 

tf^m&w-y*v^^zmftmm^h&BmmkW. 
xh^x, wmmm b xmb&ts&mvMm iz mtm. 

h * ffi i . mz 2 aaeawsjBw^wtfcyB t t wi b^m 
[ it 2 8 ] tmm 15M27 latt^^s^ 

^cop y xmmmmxh ^zb^mb-t^yy^r 
a i/yx. 

[0001] 
[0002] 



(4) 



fflPP 1 1 -3 1 2 63 9 



[0003] ffi.3kcn>mmytmm&. m^wm-faz 

[0004] i: i 5T\ 3 y 7*yir-3e^Rfc: «t 4 

t*j (t s i^fr (s , ^-fr-fi'vx* «j£-r & 
^n^mmyt^coM^xms^ h , »AAit&h -ca 

h = F ■ s i n& 

[0 0 0 5] — jRfc7 5>fr>f UyXli, MflJfM^n 

[0 0 06] I^>XfcfflV^*t4R«|»±iBi* 
[0007] JjLhto i a &3eWc =t 0 , 

ElS/t*. 3>-r>*— JlS^fcio-C. Ell 5 (a) 
[0008] 

[fKB3&*j|fi*UJ: 3 fc^SHS] HI 5 ( a ) fc^Ufc 
SftJDafet-^iin^V^— 3E*5Rtfflv^4fc, He 

lmho 1 z - Lagrange ff^^MiZ i 0.01 
5 ( b ) <7)J; o t«!IHfffi<0#ja36»feW)E5#l.4 2&3te 
ilcoA§= W±fc«i51<o#jSt=ts^ , C»3r* itt 
piJxJJ'EI 1 5(b) fcisvvc. #j£TSSE3:fiS 
2 ifetiS^^Kfi , Hffll*l<9 WtiVZts v €> (I(J|S|— 
M±c0^m^ 100fcLfct&, 3£3i« 2 



[0009] ^^mfom^mmmem&mftmwx-- 

[ 0 0 1 0 ] 4-. JMEf^tffflPSfcNA i 1 . S» 
3lS^»<OWP**NApo4:Lfc4:#, 2<J3I9R (£36 
3te»> ti. c? = NAi l/NApo^)ttlM3ft 
4. M£f3', SS2 4 8nm 1 SMOftNAO. 6<0 
K#i6ft§gRo£SrcJ±, <?**0. lUSrSfcO. 3// 
mtMBaBLti&alMStftt 2 0 n mM&S f: \^ mm£ 
*&*f# Jo ixT V . IlftSsR § fi T ^ 4 H® ft 

m^mwi±5nmmmaiHizmz-&&m i $>&b 

x , ft/J^<?) t> cr m i n b Lti b # , tfmaxiflm 
[0011] L^L^r*^, ^iOcfc a fcfl£*<?5i!WJt* 

[0012] iBHB*1ii±fc4i^TIHIt«%- 

[0013] 

fflv^T2^iH^ffM-r4 2^^jS¥gi:, MB 2 
tifrbMJZ. frlB 2 ifaeaKoBBPftji^lHWfc:* L < =Sr s 
[0014] *ll.m2^0SBBH*^»i, 

t ^x 2 aaeaa^ s 2 ^iiffM^a 

t , WIB2i^j!g*^«3te^^ffl^TffiHi|ffl^H§B^ 

hm^-Qb i^zmm^mm.xh^x . mmm 

mL<%& komm^mmm-hbmz, mm 
mmm±comm^-iz^-zf^commi^-^^m 

[0015] *KW3»B8^)!Hf!B3e^lttt, 
c0^^ffl^T2}^MSr»^rS77^r-^U>'X 
t , HfflB2^^^^^^fflV^T*BSM^H3HJ!t- 
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[0016] #nm4%BjcaH30jBMiafi. 
[0017] &m5?me>mm&mmi±. 

^M/ttutB2^3tJl^SPiSC^II«S^t^t < i 3 

jg^tcjtE tTiuiB^x u -y b tcj: 0 mwmt&comt 

[0018] *K»6«W«!HTOJie?HRIBi. 

t » m ib 2 aaeawwgR & §ij RB-r 5 is "3 1 . me 2 aae 

$£X y -7 h Srffitx. , fulB 2 J^M<50^c0^t:^J6E tT 

[0019] ttmim&tmKfBsmt* %mt^ 

toiB 2 aaow* <vyc%. itv&v Mzm^tt h 3t^#a 

& kit^-th mms&Mszxs ^x , 
u»n«3e*»tt, traw±^#*^^i.^ffia2^ 
3tew<?5iin»*^mwfc*t < &s «t 3 mriB*¥¥asr 

[00 20] «8%f««^tll 36*36*6 
MIB 2 J^^M* 1 ^3£S5 £ P * ? /W=»3fc* & 3fc^¥S 
Si** § fS»^« k fi»«3tilBt ts v , 

[00 2 1 ] *S®9^BHcOS»S^Bt±> 



Mia 2 (tmcsr* /ncaofr*- « ses^a 

Huia^^-fr-f^^xs: mm- & mwwh v y xmm 
imm&m?iiz£r>xm&ztLhzk&Maib tx^ 

[00 22 ] *fg£ 1 0^tof5»St^Btt. 

t (njtmt m\ ^x 2 jjaeast 2 miw^s 
ttuia 2 aoesft^^^Mss* v+9AKmjt~th%&$ 

iz&m^ $>®mm±&k , mLv+9fok tuia^^s- 

KtcJ; OlrlBu^^^tBrrlB^xyN^s^^d^flrr 
ib^° ^ - y s ^xy s \,z mzftw^-f 6 mmjtmmxfo ~> 
x . mmM±co&£.frt>Mfzmz 2 xxMnmnw 

lz , mIBMHWH i: 3e^Wfc*ttsSriB^3a»fc mlBMBS 

zmt. mss^mmm^mM^-mzm txmm^rmx <j 

[00 23 ] «im 1 1 5ffiHtf>SiJSS3fc§SSli. 3(Sib&» 

^ <7>mL * m ^x 2 £ ?e?j£-r ^» 2 aae was#a 
t Mia 2 »aia8io?g«ft wis-*- s ^2 0 1 mib 2 &3£M£> 

, mrlBL-^^/bfcMIB^x^^SvHclBIfilLT^ 
*$^S^4¥a^**L, i^E^SCi OrnlEV-f- 
7)Vk W£V^^$:M&%tttfbmZ^?—y%:V^ 

^Wt-fta^H^i£^tfrlBM^Iffi±<73fiiBflffi^^* 
aESrrtlwBtSSi^TOx'J-yh^i, tJIB2^ii 

eyTmjjfacoH&Z&t&zkZmmk Ltv^s. 

[0024] *PJg 1 2Wm^r->U XcnWmm&i, 
*WBi 7 JiMffi 1 1 %H<9£U«ifeE£gE*J8 i^Pf; 

[00 2 5] *||^ 1 3»77^f7-f P yX(i. « 

WcftffiL'h u yxmmfr t>t£hy=yATAvy xx~fo -> 
x . &m'buyxmmco'j?%< 1 1> 1 mv-yxmtim 
mmxfo &zk iwmk uv^„ 

[0026] 

[ wmmmmm ] ( nts^si 1 ) n 1 u , *^bjo 
[0027] 1 i^myyym^Mxh 0 , 3tM 1 * j 
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L X X— A V V X& t'fr £> j£ 0 , H 2 j&tUS 3 jfi^fc 

a^3tas i coftxmm z?o*-htxyyAT 
t 2 ijoeatOTMESfu. . 6 i±3yfyt-mti> 

0. ay?yy-—i/yX J t?ay*—?u>X%LTX— 
J±uyX%b"frt>ffi!&%tiX^& . 
[0028] 7 (ivx^f y-fXi/- vxmfk^mwt 

8 t±|frf @B; ^ - y^ffi^ftT ^&Ui-7)l>9$:Wm 
-t&VyX^ 1 )V9*M>h®&-th®B% 

*&k (ti&uyx) . i ii4w-?a-9±<z>iii»a«*- 
ymmm$-^tih^3-)\ (mm) x$>&> 
[0029] ^mmmcvmwye&mz&^xit. ^y 

T\ a^W4b£fci3<.vt«sts§#tS 2 $ 

*y * 3 . sntwt= 2 ijoea&o** $ 

IH»1ifrtTi&-fc»^*J:afc:Ufc. z\ffM. 77^ 

^-ft^mmmye?%k*tzffitx^z> . 

[0030]Ht, 12 (a) , <b) tejjrria* 

VyXmm.^-th7^4T4 UyX5cr>XMm5 a {4 

IxyXSSodfe, t i> lotcAitt****!! 
SPT *3fc«W»¥Ks W*lfH2 (c) fcj*-$\J: 3 £H 
ff^coc r^^-y^ll^iitNDy^^-S 1 
*«lfft U 7 9>f T>f l^X 5 WHMnU- yXggg«3eA 

if« 5 a*»4><?5re«i&Er2 ( d ) coz't <ms}tzsxt 

fl&WST-rifctf), 02 ( e ) 0±3&iHfl&H63fc(b&* 
36* U 02 (b) «^J;a^MIMK3& J ffiV\HBjKA7Sr 
HEEL, WB»BS±tfD!H«0%-ttt|ft|±S*4i 

[00 3 1 ] ±S£c97 ^t^— J^htfcjf iZIflaS3&*fi< 
Sro T V^BSJKA 5 ^«jET4 N D 7 >r /l^- 1 LT . 

113 ( a ) fc^rt ± o tz±% zcomzz mmytrnmrn 

XeDftAtHl 5 a 3&»6«9Efc£3«J!Hc-*-* - 1 ^ 
*tH3 ( b ) atX ( c ) £>«fc iti 
t><7)W}%CDmQt LXM3 ( d ) <7) i a 

SBcog^gji^^aSilil^S (113 (b) i3j;Uf 



( c ) fc*^*i»M»iBBH«MtE»&SEt £ ) <r i: 
[00 32] ZCD^7 4 fV?-KNDttft*mQt&'* 

?-ymt. 7mm. nmt-t&.itx\ y^jr^v 

[00 33] £fc^ifiJ$BM;iiSVV£\ ND7 4 )V9~ 
5 1 J*WtStt : 5r7Tf6l^2^7cWtcIBi{J^tt-n 
il 14(a), (b) t^tJtj:o*3KWltMLT^ 

nmzmm Ltzmau* ? &miE-tz> ; t fc-nmcft* . 

flftWtli. 04 ( a ) , ( b ) fc^LfcJ: 3=arH8flt& 
7(:SLT. 04 (c) t^L^io^ffljE^jDi-S^ 
<. 04 ( d) cr>Zlb<NY)7 4 )V?— 5 1 2r3tWtS 

[0034] (MmBM2 ) 05 li, *?tty<7>M2<Dm 

xh&> ^t. 0 1 1 fcflf l cola* 

[ 0 0 3 5 ] m 1 cOHSfimi^'BSffi^— ft^St LT N 
D7^;^-5 1 lrfflv>TV^«^MLT. 
•Cii. 06 (a) fc^ia*, 3KtOAJ*ftfcJ: l 53«i 
*^M : 5rS#ttS:W^S^7^;l-^-5 2^. 7=yA 

TAvyx^t mmmb nmcozmtpcommMmco 1 
* B s «fwcw t * & mm izmw* h a 

[00 36 ] it^y 4 )Vf- 5 2 it. 36<vAmmm± 
■tiiz^tix mmm^mmi- tmm^Lx^^nb, 
mmmiz a \ ^x immzn < \,z^tix $m-t& 
06(b) ii^tx o izmmth * iot, mmmfi 

ffiv WSU* y *WEt &z\t ifiv § h . 

[0037] tttmmmtz&x^x . K&ynw- 

[0038] (»ii3 ) 07 is, #mwnm3<7)m 
xhh, ifmmfMzav^x , 0 1 (c^utus 1 
h<7yxmwitmn>~th. 

[ 0 0 3 9 ] as 1 Rvm2<nmm&m<7)®M0mftMwt 
^mmm^mm^tmm.cr>mm\i. 08(a) iz^k-t 
i. oKc, m±.xnmmm { i&< . mmztjKiz^tixm 

]gMP±M--t& =t 3 &3£¥7 ^;^-5 3l \/*?)Vm 

ttHCt5V^T{4tt±<?3Bae*«ia8 ( b ) fc^fi 3 tcffi 
, JBiZIiHK36«fiV «A 9 £ t * s 
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[0040] (ntM«4) mmtt:£oiz. ~mza 
x\ wsmm&Atzts^xms&ztLt 2»se««^* 

[0041] «H»ffi±<o#jiSifcfe»t4 2<%ymcoMn 

75-f7^ yX«jEK*ff^5JBJ£JlO S C £ , 
OSC = h/s i n6»-F 

fc£i*Lfcfc&. *#BHF8-2 62 36 7-^«tBa 

s v ^ 4 J: a tc , jES&ftfWiSJ&i osc wm&sm 

[0042] f^OSC/F<l/l OOj^^lsH 
I l-h/(F - sine) Kl/100 
[0043] vvb»?>4 3<XJRiS(O^Ti±iE^fr^P 

[0044] ( SS&fcJgffi 5 ) *IIJMMT1i .77^7 
A uyXcojE^^mSA^A^K^tfzMz. 77 
-f 7M V>X*^ HI 0 ( a ) , ( b ) l&jStf-Zb < , 

[0045] ^SfBB«kO*^fcWH»lif±^»^it*J 

tt* 2 ac3i3B«ii!paw«9 y * * 3 . n 

I l-h/(F - sin©) Kl/100 
&§*fr£}W^SJ:3f»£LT^S. 

[0046] ( mtmn 6) ±au§ tz mmm 1 - 

Xf -y y°Ty F U t°- FMcDl£i£S3te^Bi: -y 7T 

[0047] ^mmmiz^ttmi^ x^ y yry h 

[0 048] ^^wrwi^yx^iE^fr^illML^v-* 
i t fc i *) . JSSflfcfK lznh.Xffl£Wi&T^-&cr>tex 
r ■/ 77V FX* * ^McoJt^BT- 1, £ 



jffittLm&ttmm&itM. l stit*A 5 &&&&& 
c\tiz%i,„ 

[0049] ^mmmmiza^xiz. jjbw «t -3 

JWM^Ji. HI ltStlot:, adHWMi:^ 
Wfc^*flaBS»{cRtt^*LTV^iiRE^ 'J >y F 2 0 

ot^5. HI ltctswc. HlfcSSL&SSlf!) 

[00 50]^, H 1 2 tC^-T «t ttiXO t«X 
^^toKWtLfc^Hfcfi* I 0 . fc£««X 1 Tcox 

^•Yy^mzmMhfzytm.^ 1 1 -ess t * , x >j v f 
M-ft<7)mzm±x'D 0 . am-t^mrnx-D ul. 10 

XD0=I 1 XD 1 bt£h £0lZXV y h 2 OcOfl^^ 

■t&ztx\ ?y4TAV y XcniEWkW^m&MH i. 

v&am&jge&mm-x'mi l izmkj* ? o«ie & s& 

[00 52] i: HIBffifefftSaeLfc*^ (Mi 

t£ 2 ijoiaBfDjgtt* nimrn-m ufrbWikvmu fcs 

HiS»?Jic^ L)tXf7 77 ylogfl* 

sarcii, •/ 1- 2 oc^ac*ifti^is*S5i-g.i 
t T" . wmMm±.<^mM^-it ^m^zthx-^h, 

[00 53] SlJft^® l~6t'i±3Kj® 1 <J0— pijfc LT/K 

[0054] saeKBi—etcijv^ii, kui 

T-fl'yX5tf5A« , ffifcA»$*T^ft*«, HI 6 
t=^-r t < . ^1 (T)^^*^ 7^7^f l/yX5 

Hl6T-i±. 77^f T>f h-yX5am<7)ffi 

[00 5 5 ] ( USS^ffi 7 ) J^tJiM L^IWI 1 - 
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